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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the design man- 
hours of an LSI and to avoid timing errors related to 
clock signals. 

SOLUTION: In the drive circuit of a clock signal line 5, a 
delay circuit 2A provided with a variable delay value and 
an output buffer circuit 4 provided with the variable 
drive capacity are provided, also a register 8 where a 
CPU 6 can write data is provided and the delay value of 
the delay circuit 2A and the drive capacity of the output 
buffer circuit 4 are controlled, corresponding to the 
contents of the data written to the register 8. Also, 
software for testing the timing of the circuit and 
software for controlling the delay value of the delay 
circuit 2A, based on a test result are stored on a 
memory 7. The CPU 6 executes the software and writes 
the data to the register 8 in the initialization of a chip, a 
clock drive circuit is adjusted and thus, the timing errors 
are prevented. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 




of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



<i9)H*Bfttw (j p) 02) & gfl i|$ It & < A > iwmHm&tm 

#^2000-91506 
(P2000 - 91506A) 



(43)^18 B ¥*£12^3 ^31 B (2000. 3.31) 



(51) IntQ. 7 




F I 






H 0 1 L 27/04 




H0 1L 27/04 


F 


5B079 


21/822 




G 0 6 F 1/04 


3 0 IF 


5F0 3 8 


G0 6F 1/04 


3 0 1 


H 0 3 K 5/13 




5 J 0 0 1 


1/06 




G 0 6 F 1/04 


3 1 2A 




1/10 






3 3 OA 






mum* 


lt*B<Z>»ll OL 


(± 18 H) 


man\zm< 


(21)fflB#* 


ftK¥10-261254 


(71) am A 000005821 
















(22)fflSB 


¥JEK10^ 9 n 16B (1998. 9. 16) 


AEJffnKTtA¥P1«1006S* 






(72)S^# «ffl ff$ 










AR^WKrPA*Pmi006#« &Ttt8l 














(74)ft8A 100076174 
























m*mzm< 


(54) [&5i0£fr3 











(5?) imm 

fit t ^770584 <&S*»fE* Sr»Jf9-e# 5 «t 5 fc 
h-fZy? bt^TtTX MB*fcS<5i^TilJSII](&2 
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1 

[fB#«l] 7°B-fcr yf=>7t. 
fltHT'p-fe yV=>7iz& t>litj!Bi|S£(H]S§<7)giM£^£ 

Sfjia u i?* 7 lis ttiitf- 7 tcit c r fiiBiiJSiHi 

s> 7 7 SSI OlBUjfg^ 6 tttVPIal K t 

4r + 5»*J|li *fcB»*gi2E«ro*«#*ailliS. 
Hy7h!)xrt, -ror7 hfflv7 hyx-rzn'a 

tt»£-fS»3j^!llEtt©¥»#*fIEI8. ^ 
JE»lHlKffiiJ»ffly 7 h 7^7£m'fr-th£ 5 Lfcr. i£ 

m&v®®,-?* yy\^axhy y ^7D^i;-en 
-£'ftA7j£*i.5 7B y 9 m%m<r> Zikm-tZ? so 
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M137 b y 7 ^*zL-^tti[5]B«^ffi-f 5^157 By^ 

m-%m<Dx z-^-izm crfjista*^ •> 7 7 ®s§oiEtb 

ffi**«ISp-r««!l1tPlaIKt«:#*.fcii£»»*aii]» 0 

[fS#iI8] 7 b j/7^*^--^ail9l8gli. 
ffl*«[HiSg7ny7cr)5*>Bl»l3lB7B :x7{cKWb 
ix. iitiiBfg l ©11187'd y 7(c-^*<x5fliic0 7 y •7^7 
b s^KA* 3*1*7 n yym^tWttmn? a y?m 
^-5rA7J-rsmi <75r^. hM7i) y77Py7i, 
fitilBlS^leJSST'B -yycDohmumKO^-y-u 5,7 
<7>ffi7?ff A7J-T 51 2 b y 7 KWf bft. 

2<0®9&zf a *, p \z-£$.ixZ>m<07 V y~?7uy 
y\Zy\Tj£ilZ7 a y 7 ft % t PM©^ b ;/7{t#£ 
A7J-f*i irt^HtrsSmiOx* h^7y ^77a y 7 

^aj/j^'-^^ATj 7=^-7 ttsf 2©f7 bmy y 5/ 

77b j/T'i, 

uniamicor-* f^ffl7 y ?7?n ?'7 , ~7 f -7£a}:*>-*- 

ME^lCOr* hffl7 y j/7"7n y7 , COtb73T f -7 ttfj 
?Sl2©77vhffl7!J ^77o ^7'(7?ffl7j-r-7<!:5rffl 
^rfllB^ 1 <7>r7 hffl7 y 5'7 P 7 B yftmWW, 2 <7> 
fxhffl7!)?77c j/7't (cA7J^n5 7 b 3/7ff-^ 

«:»*i:i-6l«#*6*fctt»*Jl7|E«©**ft:*a 

[W*if9] ^r«*«tt«ft«poiittiaBt*+«^ 

MGSSIFflila]KotttU-r&Mfi!ai9SSttK:f£i:rm 
EjS«EIKoji«flt«:«l»1-5«l»illSi*<l*.fc** 

[»*5ll0l «T3E>5e*»16*«:«foa*/<sr7 7B 
S§^^"T5 7 b y 7fS-§-^<o^iblaI8St . 

7 , B-i?^^iii^ J fflB#(c*5^5miK«flEa~«i^'ias^^ 

* 5 lift L fc S W j§3ffiffi 4: tfe a 1- 5 aSff ffi @ H i , 
B5!BJiJffiif fffi 11 K«>ttti}i-51tt|ga(9SBa lets CTSli 
tetUT?^ ?7r DK«>*ttttA«r<Ni|-r SMtPBK & ^ 

31Jttitd5»<c5lI»©ili£|5iil5t . 

ffiia«-3is in as^-r- 7 5ra37j -r s ^-7 « 40^ t . 

Huia«-a® HI S§<75 ffl 7J t^— 7 4r ffl ^ T 7 1 b -t 7, Wto^lS. 

5 x -7 HHflBK t frh it 5 i t ?r#m t 

i-sw*jR9*fcii»*gii ote«o^#«S(HiK. 
[0001] 
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[0 0 0 2] 

5* «£oT, fay*** k#LS IR 

[0 0 0 3] tt*W*i»#Siai5l8T-Ht, ^ny?** 
£JlTfc*i-J: 5 4*JBtffTfc*iS 

* d y^A^S^^b^D y*rtM£$*L<&«-;7 y s>:/ 

/i/f«rtJix5 * p jx ;y7 r y V — Srfls fJiitfo - 
<7>i£{C, &'<y7 7-tfr<r>WlbfeJ3. &/<y77-t/l' 

A -fe S 5 ffiiH (7)* ft « i osffift (it £ L T , 

^£^7 y ^7Dy^n ^ ^A^w^ir-oiia 

U noiijttttjtf^o ^1:^5*7 'J y 
7"7 a yT'fflT— ^{cJi} 5 «t 5 #^s/7rt;K^|E 
li^#/^777t;i/H7 ^^70 i/^cofeg^ 

[0 0 0 4 ] ftfc, IZM^IT, f^^OW 

p ? ? A**B^KS5Bai»oA«rSf**3 itfStttti:* 
^p y^rt-e^^ p y ^Sitttt*** IT, ^py^£ 

**»^*T-oiSJiEtt*i-!£^atp J; ifp^^ff-t 

ct ^^^ftT^ y 7^7d s^bbo? p ^ ?x*=l- 

[0 0 0 5] 

<fco*uT, l3Kjl«(c»-r9GIR^j|$V^^<«o 
xzx\,^z>. 

[0 0 0 6 ] L S I fir**a-rS**/U3&«*«fc+ 
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[0 0 0 7 ] r;fttelH]&ig©£&#>5t> 5~oc7^@-e 
L S I RH-r-ttafS-fe/bt LXfobfrCtb^J^y Vik 

[0 0 0 8] ^rOfcfciC* 8fifttK7!> hRfHtSft 
fc5<5^T[5!j5ilS^ffJJ^5/<y^ry ^-^a 

-/'ayfti'CiiaimT-ks, ^:tspic 
[0009] fl^aiRfift&ffi0ji#£tt ir\ 

ITWiJfl L, */J^Kifc5!ftlHlBo**»fflR«-rsi 
^ 5RW-¥ifc«:S«»-fra*#i\ 

[ooio] coij&ttiar-ttisiaSRW-Jioiiajis 

«IP&*tbSfc«>. LS lRfh£#i LTIiR«-X»SrH»l 

t\ LS I oJSftS^joifi^LS lRtf{c*5«tSt5 
-ooX^^raiEiJtor^Sc KOMJBSrWft-fSfc 

ttfM-5lHJttlccr>^ p y ^^WI&LT^ ftf^Lft 

Sfeiisr. id«*i\ : 5 ifcl^, EWfr/n^ri 
(cftftS^ n^^4r»^1-6ci^^5{c/jti3, ftti^o 

40 [0011] £Xhi&-<tz£ Oft? p s/^Rff-OjiLS 

iKi^JoT, *^RtHD!mi/X»w**tlB<« 
VXl$te< , Rff^^^tf ^:^oft^5 , Kf^LfcLS 

^l^JSIftLT, L S I o>R«-X««rH<«T*5ii 
5(9 [0012] 
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= T ( c i 9 a 5£ © & <7> g JS ft * R S i" 6 fc <D =r - $ 

[00 13] co«j$icj:ixtf, ^o-t ^f-arjct «9 

Kite 1ST* b y^iw^m 

r^{c<fci9, ^p^m^*MSfr6^^ v^y-£ 

/«Kff*rff5***ft<40. HH8JHM/Ift*;*:II 

£ » £ -T 6 r £ t> ^IIE Tffc 6 o 

[0 0 14] tt*«2ettO^*#ftflilKtt. ^Pir 
[0015] £*>«jStcj;*Uf , ^ot^nriat) 

[0017] M4t«4Ett«>^#*ai§]KM[. ft* 3 ! 
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[0 0 18] roS/S^ntf, f^yjbfctsaLT^ 
=»7#3tfTU -e^r* ns*fca<5ir^^*y ±kie 

[o o l 9] M*45G«o^iVI4cAf||§iBtt % 
yy V 0 z^T It lstz~7~ y* HSftfcS-^TmA-*? 

[0020] co*fiKJcintf, f ^iCfilT^ 

tt b 0 y 7 h £ 3i 7 Sr mn L T ffl* j/ 

20 yr^<r>mmmti<D%m\z.x v * a y^m-^m^m 

[ 0 0 2 1 ] »3RJl6lS«^^**ma[Iil»tt. -5J«4 

Kfc, m^coiHi^yp yt\^-£ft,Z>y V y^ya y y 
CtrMiiAA^^^ p y ? it *Pfl<7>^ ^ 

J0 [0 0 2 2 ] n C0«fifetC t u y<>7 7,*^-1$>\ti 

«9 , &WL<o®%&yu y?\z.£1zti2>y y yfy 

€r^tbL, -tco^WLit^ p ? 

CT^ p ^ ^ff #lftoKtiil°IKct3 <7>3g^0^^ig®(l* 

cor-, ^^7 p ^i?^i9^&#'r6r^t^tgr^6o 

[0 0 2 3 ] »*Jg 7 ettO^«ff4iaiBlttHb. ^ISE* 

m<nmWj®®k* fit^K/D y ^{c^**i5 7 y y 
?yu yy > [z.Zft,?tiy,jj£h,Z>? p y?ts%m<nx* 
~-&fe&i'Z?*y?y**~fem®fek, ?*y? 

50 [0 0 2 4 ] Z^nm^XMi, finy?**;,.-^® 



7 

B&ici t> , W&<o®fe-?u yt\c<&&tiZ>y }) y?y 

d t/7\ZZiX?kiXj3£fth? n fill 
WL. WWLf;^ * a -fcfS 

■»«**r«l»li-5J:5twLfcCi:(cj:0, ^*7^fi 

#-C#5£>t\ ^s/^*S4 9Sr&»i"5^ t fsifiB-e 
[0 0 2 5] tt^8Gtt<D^«»ftflIolKa. 

lOEIB^n y^lCRtfbtl, B 1 WEISS:/ py* K£ 

^zxt>'rz>tth^miv>v-* vmy v y~?yu y-r 

7"7 v y"7 %\(T>T* vfty 9 y-fy* yy^?— 

•y^ffl^T 5 -^ t*m^T%\ <Dt^ bfty V y~?y 
v y7t%2<r>TX Fffl7y y7yu y7t\ZAtl£ft, 
ht* y ? muffin* * =l~ Zfeftj- ? m$r®& 

[0 0 2 6 ] ceo J: ^ £ P y ^*^-}$£t}[H]S§£ 
[0 0 2 7 ] C<7}^£KJ;*U2\ gi£ff*®Kfci 9 > 

mt>z>#-{ ^>if^y-^m-rhc\ t&x$z> 0 

X. tt*oi5«ciaB«jE/WltfftfT5«S!#*<ft 

So 
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[o o 2 8] mmmi octta4£%**amBtt % 

*re»fil*«:ftoUJ*^^7TlHlK*:^i-5^ p 7* ft 

cxmfis< yy r ®&<Dmmt£i&Wffli-zMm®&t 

[0 0 2 9 ] gffiffffilHlKJcj: 0 , 

7**y>&n^m%ftizi6{jzmmm&%M^i&m%it 

JO trSgftLfc«f|lilffitt**aL, -to«fflLfcS?B»JS 

AI^JSCT^ p 7*ff #»Oret5[5|B4»<&ffl*A«3,7y 

fa ^^xy-iSIfaii^T- 
Ktffc < * 0 , M««Pfl/X*«r*«^ ffl«-r <5 ^ 1 a* 

z>ztifix%z<K>x\ ^y-?&m$.*)*?!inirz>z-hh 

*\mxfoz> 0 

20 [0030] f£#3ii natto^ftAaiuBtt, »* 

iiiEfFffiSKli, ii3BEfl[**ftSlMkcr>jlJitlaiKi:, # 
(HlBoffi^T 5 — ^^rfflV^T7 p Pir^^i{j^fflP#^t5ij- 

[ 0 0 3 1 ] n*>J: 5fc, SttffflBBfctti&rftliJ: 
[ 0 0 3 2 ] 

^2SS^fS-§-*rtti^LT^«9> COO^^cofU^j^, A 
oSrallRLTtll*-*- 5Ct(CJ:i3, ^p^^ff#^5C0 

fia? ^® ffi^a 2 *5 j: u^aitR ej & 3 A>e ^ 6 3i@ @ 

-ecog^P#P^^^5T-^-5t>OT ; fc^ 0 
5(7 [0 0 3 3 ] 4tttt*/<7 77lsJg6-e*>So HJ^7 7 



9 

:y7 r(§IK4W|g»fig*S:«xL5ci:{cj: "9 , ^py? 
^774a, 4 b, 4 c *ife?lJfc«SSLfc«^C<tor 

S-f 5r.4a*T-#5 J; 5f:4^r^^ ^*5, ffi*'<y 

[0 0 3 4 ] 6»CPUf&5 e CPU6ii^r^L 

t><7)T-&9, aft, flU8<B«4Mr s> h**Sfc, 

y 7HLtk«tt^«ttia«sat?*>9 . itjifiy^h^x 
^i^^So jgttt?i4, ^y 7\zmti$tiz> 

[0 0 3 5 ] 8\$l'i/X?'C$>&. ^^^8tE1»S 
i^-lT'*>5i\ 7 4tt'<8 41B*?S*j«/h£ 

«tt-Ctt, a*RHI»3«>|MS^tt|*^y7Tia»4©e 

* * 3 tR -f 6 fc co - ? £ IB « $ -£ 6 co jc ffi P T ^ 

* 3 iCt&tt^ftfcT*--**^- KLTSftlsJS&S^fcii 
[ 0 0 3 6 ] n^ett/lStU^^tfcSo lxv>* 
l 5 MM* n^i6 3&«A*^ix5o 1 3, 

s***i 5{:i7*-**S#£tf::4*fr 5o 

It-, hlaJS&l 7 1:45^, fvf << x 

s s?#)\zm^WxrX-&Z> 0 zh, b(n&y-7, hESg i 7 

^M385i7tt, ^*#ftS@&^:k^[£]&<7) 5 ^CD- 
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354 LT#fei-6^, ^^n3, 15ft*iSfr*fil 
[§ICSo£fflaIK0> 5 4 LT^S-fa^o*^ 

[0 0 3 7 ] CPU6t^e!)7^l/y^^8, Ui?* 

7 4I^C< U"v>;** 8, 1/^^13, 
7fc7 f -**IBtt£-£S*>4±< IrICJ: V7 

i 5 ic: 7*-:? 4»TjTS. 
[0 0 3 8 ] fejs. y^JHft^jSHttltt^y^ 

JbJclSjSR^rfcort ::r-ii i<@l£tfT 

t4x?il«>«|6BIft*raoT»<tS^ n y ^ff-g-4 IT 
#[HlSSyn s^HJMS^J'US. Him loco^n^/ 

4 IT, aaE»2A4ffiA'<5>77EK4 4**1-, 
^nb*Siffll-r6fc^lC 8^J;U^^ y^n^ 

J4, -btBO^ d y ^ ff -g-ft 5 co^ d ^ ^ff -g-4l^«^ii 

r!ElE&4) ^i/^^Sjb^i/^^o^^njg 

SPS*Sffi*^F^^^«^oieSilHJK4 LTfc J:v\ 
[0 0 3 9 ] if:, ^ny^l 

K> , ^ d ^ ^ 1 4 tti/T Lft^iO^ p ?/ ^ (Ifi^b 
&*&£Jt5? a 5^fM-T-fc5 4-r5o if5^J:5^« 
ja*»o*3tJS<0»«o^«**aislBfc*5tf d y 

tmmt. E2(c^-rR«-7D-{cj;i9iim-c:#5 <> 

[0 0 4 0 ] ^^fiS<^^ffi0^ij|^8(IElK (LSI) 

5 a y^ft*«l5*#tr^ni s>*MKi»tf> 
**otSU T\ 7 r n 2/^^95C0^ o 
^^g^fil (^P >y?<D? p^^A*« j F-A^7'; ^ 

^ ^7D y-f<r>iru ^^fi^CI^l^SIl) 4^p 
•7^{f#^5coA^^^^j:utSta:<fi4^^^7^ 

«M3a<^T«>^ny^mT-*«tai5J:5C, ^p^ 

aaiiJSffl*iS?*LT3Rae)5 U7^63) . 
[0 0 4 1 ] ftC^7^64T\ SP 1 CEv'^U 
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B»«6*4:-&to-e:atfo - ir-tt#|6»ojg1Brt>iS 
**&T*tl^i:-cfc5 0 L*>U *3£J£<Dj£Jfir-tt, ^ 

* p y ? <DMUM&m&-t Z> C t ttfTto4v\ -tcoftto 
9, ^ix^^m-T^ct 51-1^** 8 0:g)gfjjii£ft#) 

[0 0 4 2 ] ^(D^ y L S I SrSittr (7f^^6 
'&tctih\Z. CPU6^LS iMttio-s^L 

[0 0 4 3 ] tUt-t5ftofc»-frtfi, «**>Rtl-# 

r\ cpue^^^ty TrtoKftiattiMft^o^^Ai 

«:aE3M-5*rtfr, *-s>:/0>Ktbft*#ft 
i^r*^, s i BB««ra/x#<&;*:« 

[0 04 4] ^7^660^-(;y^7^h^ 
^^7^/6 7©«KilllttWJ»tOli^T. 13^)7d 
-BSrfflt^TJ: 91* L<«Wi-5 0 ^^f^/^r^h6 
612, p ^t-(^K*CPU6^7^ h CnlffiS 

l 7 0A*u^# l 3 1:7^ h^~^£*#ctrc<h 

h IhJES i 7 li:^7-i? tlslK^iftajcj: or 

ft* zmx^-fzfozm&mm^&ijisvx? 1 5 

[0 0 4 5 ] lk<r>? p y^ttJ:^^:^SJlT»7 
[0 0 4 6] ft<7>^ d ^fO/WPU 6i^Uv>^ 



(7) 2000-91506 

12 

PU6I1 ^^^C^D-gLT^^^y^r^h/D^ 
7^1 1 O^U^SftTi^EL^— 7 

[0047] jtR©»*a«-auT^ft^»-frictt, is 

«J0SSfMffll6 7 (02) £fr5o HOT. HJAt*-*<7>R 
/<? 9*£«rf5 (^7^74) 0 *<C0lHlgS-c 8 fiJX^* 

*«rJ8i^r, ^^^-0#W^rttiE-r5 J: 51-^ p y? 1 

6*^*5JB»lHilSco*rL^R^filS:ig»-ra 

7" 7 5) 0 fk%\Z^ CPU6i^n^/^l 6 h 

L^R«« (^7y/76) D Z<r>m%, 9 

u y >? i 6od^y^ v^ri*iS<ft5*L#K ^n^i4 

[0 0 4 8 ] l^loj: 5fc#Smrc»f»lcj;*itf, CP 

Eg 2 AOSffite*S Jlt/tH*'* 7770584 ^lEi&fg^^ 

«t 3l:Lfc: ir^J: 9, ? p y ^ff-^&fr 5 
^^^^xy-$:tHlIt5CH^^5 0 ^or, 

[0049] ztz, Mmm&mmz: 

^o3l5fc[H]g£ 2 Ajoct tffcb;*?/* y y t®^4 £Rtf. -t 
©M*t«»t5i5i:Lt#, gM(Hi^2 A^J:r>'ffi 

h a tit, #3Mfc<ajg«r i fi, W*.»JtH*^y7rlsI» 
4oii^±i:i, ^tir-psr#?i^i:$(cco^igj£ 

S»2 A*5j:Wffl*/<y7rEI»4 0 5* ) -*^S:R 
rta^tctt:^ **tt^1»a>j: 5i-n5*RWfc* 

[0 0 5 0] fc*3, ***0»ttr»4, ^ Y ^ 3Ly 

^fo9, ^^bJcwurt^sWtt^rfcSo ?u 
«, ttx^ h0g§ 1 7 (D&mEtm&t p i^-r 
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10 0 5 1 ] **3, g*£0&2 ACDSfSfSoSJ^ICj; 9 
*, p (sulfas & p n y £ 1 6 <7)^ >f * y 6 

a«@K3^, iijtt^#2*»fcO«ft<7>A* 
coH, ^ny^j|(fflr*±j*IB*l«|t2Ev^**:a« 
-f££5ic, SlRlsl»3S:»J»i-ixtf«t^L, ^Py* 
ff^SO^ n y? 1 6CD^ * y 5 

SJ:5fc, aRISIIl3«r«WPi-*ttfJ:v\ 
Wcfc (9 ? o ?ff -g-j&s <r>$ * yt \%<r># 4 

fra»S»-&fctt, 3^f-k^774 a, 4 b, 4 
tfJ:V\» -^{^- s tyt5 3^7-h/<jx7rw»^i| 

iSt^, y^fi#« 5 corps'* 1 6<n#4^ 

mb-£Z>m£iZ.tt^ 3^f-hA ; /774 a 1 4 b, 4 

[0053] itz, TfcUMvyj&mx-vx, »r*hisi»i 

f§#ttl 0ld«jR£;h,, CPU6 *>fe4^git^3£T-# 

[0 0 54 | it, u^i? 1 3^1^;*^ 1 5 «: J: 19 

? d y*jEfrg-£fiSi;[§]8g 1 > iiffi^&2, 51tR[H3SS3, 
ffl*^jy7rlfiISS4, ^ n s/^ff-g-jfes^o^Ttt, ® 

[0 0 5 5] *SMfcO»«lCj8^Ttt, 3Rl 
2A, ffi^y 7rtHl£&4 ) 13, 7^Aay^44 
^tcj: 9$iJ«£;h,£ 0 BIT, *p ?*;**~-tfcti}isIK 
5 3 Id:. 7-^%t§g4 5, f^F«07'J777 
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5 0B*f47!;y7 r 7Dy^4 6tA*$*l, 7 V yrf 
7d^4 6CDffi;J}te7 11^70^4 9*5*1*7*- 
*#ffi[II»5 2fcA*$iiT^S 0 7^^7d 
7^4 9<Dffl*tt:^-#tf*rli|g&5 2(a^^TP 

[0056] r^hfflW7y ^707^4 6 12 Eh] £§7^ 
cy^48|^StlTl/^7') h^n, ^.xhffl^y 
^7a ^7*4 9ld:lHlS&yn y $ 5 1 tc£ * ixT U-f 7 

/0 OUad, i^tniKf?r*m-r-5ia^L^i^y y?7u 
*J-f (£*T ^<D7D y~f?ay-f\ t^o) 
1"<T £ h ZtlXiS V , ©Sgyn 4 8 y 5/^ 

7 d y^4 6fe i Vi07 y y ^7 p y^fcttB- (H 
tttl) n 5,* 4 7 #A#£ft. y ^ 5 x ^ 

O7y^7 P 7 r D^'/4 9^ctU ; flllC0yy ^7P^C 
tip- (Pfirffi) C0^ n s/^ 5 0^A*$4X5. ESS:/ 
o^48, 5 1 ^-t^tiO^D 

<?>7 y p yTTflr-id? p y ^^^zL-^+^/h^ 
< ftaj: p ^^^7roi^t>fX^if^ 

[ 0 0 5 7 ] p 5/^^^^-^lffl!Hl£S5 3(75« 

tit#)£;^-f, r-^^4i]^4 5i^p^^t-f ^/i^S 

Jf^stc^-fj: 7 y n j/7 p 4 6 ^tti^SrS 
Is £-£6^ gfc^- 8 1 S:ffl^T«fiSt5C^ji5f 

^=g^8 l^g/n y^4 8l:^iilTU^7r) 
ilT^^ c 7 y ^7n ^7 P 4 6 iCId ^ d y? 4 7^^ 

Sit, p 2/ ^ i^-r ^/ufttj»*-f ^/ui:Bftft5 

[0058] 71)^70^4 6C0tb*Jd7 V y?7 
p^-/4 9CAA^5 0 w^ffiilftwy p y V 4 8, 5 
1 Pfl*litf*SEB8T-jg£ J; 9i-u^T^hL, 7^ 
^70^4 6, 4 9W<D«#Siias/b£< ft«J: 5«c 
-f^o cw^^iiJttffi^, l§8yD^4 8(:tiiiS 

tt^7D ^7"7P ^7 P ^bts]^7'p y ^ 5 UC^iiX 
Z>ttL<D±7 y y/7D y^fcSS4rOfS#/^<7>»3B£ 

ffliO fe/h*<&«J: 7y^7D7^46WiE 

^ [0 0 5 9 ] 7 'J y-f7u yT'4 9\t? a y? 5 0^13 
»lT7!l^7Dy7 p 46«t7yft5o -<^> 

^t^'&lCJd, 7 y iy7 P 7P ^7 P 4 9 MISruIM ^ /l^^ 
7^7 p 7n^7 p 4 6t7'7f*ilfc|ML< 7 y^ 

7D^46i:7i)^7P^4 9lC*ftattiifftW 

[0 0 6 0] Ld^L, ^P^^5 0^4t)J:^!3ii^P 
^^4 7coi*>±d?9(cSctLrfc6ii»fflEii:5iix5 
^ t, ? n y ? 4 7 (D±hJti&K>\zm%lLX7 V yy7* 
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y74 6{:7^f$iltI^lT7 V y?7u yf 
4 9 3LX~$mL1t'&-?? a y? 5 0&SL*>±&i) y ^<D 

frXy V y??* y?4 6 £7 1) y*?7zx y? 4 §\zM 
C1B#«»*ft6££fc:ft5. 

[0 0 6 1 ] ifc % ^-^«WlH]^5 2 14, 7 U 
n 7^4 6i7y 5/^70^/4 9 £ 
ti+SlslKTfc^, «*.tfH5K«fJ:3fc, 7y ^ 

yuy?4 6<Dm£lt y\) yzfyuyy4 9(DM^ 
AM5EXNOR (#«lW»3Sfi](05S) 

0^5 2ffc5EXNOR^8 2^[5]g&7 p P ^51 
^Sntl/^rn^-Cl>^ 4 EXNORl^-82 
tt, 7^7 p 7o^^4 6^^^:7^7 P 7Pyy4 

(T^P^y**^ Hfc 8 3 COffl^ 1 <D £ $ \Z B y* 

[0062] ^n^^4 8*5i:^^D ^51 <DfrUX 
\M u y $ 7* =l — 3»/h* <#J*.bJxT*5 9 , yny^ 
4 8K4ih5i^7 !l y^7D yyt^o 5 IK 

^£ti£ftHcD7 y yfyu y7£<DT&<r>s*x&m$. y 
V yfyu y^ 4 6 £y*J yjyuy? 4 9m<Dm^M 
Set "9 fc*#l^fc«>, 7!i^7n^49t^n^ 

**:*-fcLj:5*-i'* y^x7-d5jgi fcft^ftfcli, 

[0 0 6 3 ] 7^Ani?^44ll * o y {r 7 * * 

8 3 *r$tf TiltRIUSS 3^ffi;fc/< 77r0^4 CDlMWf 

a y^fS-g-Hs^KttilaUStov^TRMi-Sc ftfc> d 
4tl^ n y^***5<oj|Eilrl3»i: LT, S®[h]^2 
Afcira/<i/7r@S4rgljf:tti: LTI^S 

A£ .fctfffi;^ 777 [SB 4 om*SrKWfc»-frKtt#J 

[0 0 6 4 ] f l^^LT, a4©**l:*^Tg 
H soffits® trffi^/<5/ 7 r @8S4 (7>^Sr»(tfc 

JBff-s§-9l#, /^77 0SS9 4fcJ;tJ«3^r- h^y 
77 9 5^^^Sffi*/<^7r ®SS4 Ai:AA*nt^ 
6 0 tb7V< y 7t©&4 AOfflMr-fe^^a y?(S% 
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^5#[n]S&7 r p yy* 5 1 l:««Jtit^5 c Lfcj&So 
T. 0^n^^51»^n 7 nO (@5) ISy* u y 

^•^9 3*ictt/lHlii&yn ^480^^47 

y? m^Xh r> , ^n^93 <a3iIttHStt& 

^ft<, 7fci4iftaEns3ft«#*E-rs»-&t : s : 

£Lft^#-£t><fc6 e 

[0 0 6 5] 7>nny^44ll AM^^p^ 
10 9 9 3SrS^$-dr5^^-^@S&9 8 £, AND (ft 
18) 0&§9 9£, y7h^^?:ttt6»(D7 
^^7n y y9 7Tt^ilt^^ v-7hl^7^ 
£*j£-f 3ftSlCD7 y >y77P •7 7 P 9 7}:i^Ml 

r l J £A;b-f&<> * d ^ ^^-^ftfg^g 

3i^^9 3(7)£iE{f4§-£<7>f^Q£;7 p^ 7 D 

7 7 p 97«^p^HTAM5 0 7iJ7^7n^ 
9 7<DV±y b^tHZtiV*? hfs^-9 2£A*>1"£o 
7y yfy a y? 9 7 O^ftm^ffi^te^jSlh 5 3 7, 

^ [ 0 0 6 6 ] ft*$, :<?)i6^ffi^/^777lH]S§4 AT' 
14, 377- h/^7 T-Cfi>tl^<s/7TlH)K9 
fit^:^^\ H4K^L^ffl*^s/7rIalK4^l4U 

&53&i, ''<^77@S94^377-h/^77l:t# 
ft*., 7 V / A o 5? ? 4 4 ttt^lllCMUt 

5 (#'Jx.te\ $feII(7)7^y7p^9 7l;AA^6 
Klffi r U Sr. l^X.fc377-^^77»lffl 
A^(cS^c1~6) rtkJ;!), ll4coffl^/<7 7TlHl^ 
4 fcia«*>*fi)tJ:ft5. 

[0067] £T, L S I CO y ir 2/ hii^icte, £T<7> 
30 y V y^y u y-7 9 7 \$V± y h ^TMi ro j £ 
««fLT^S,> t^lTfi 37/- 77 9 5 14 

4tt7LT^^ 7*y? 5Hzmm$i%Z>?*y? 
fE-§-»5f4/<5/7 7@«&9 4 ^^(aorM^s 0 

^iCot^/jll^ bli, y* n yj?ys*=L—-)fe\£[t 

8 3t4»3lffi r 0 J left 9, 7y y77P779 7MJ4 

[o o 6 8 ] iSic^-r s 7^7-^:ott^S^ 

^ p 7^7drzL"^ffiff-§-8 -3J4i&3lffl r i j £ 
40 4 0, 7y ^70^971:^^^*^^ 
■e^JB*, 9zm<r>y ] ) y^yayys 7 I4»affl r i j 
«r«l*-r6J:3K/jiO, »ft-T5 37r- h/^7r 9 

lc«ltJti5J:5l:i^ ^ p y ^7^^-l4*H^n 
5o l^i^Ilt ^ p y?X*=.-&+ft/b$ < ft 
f3, ^ >i/^7-4-fi- *ft<ftofc«F^T\ 7'J 
■7 7 , 7P^79 70y7h|j^7h77l 1 
^^77 Offift^^H^^nSc 
[0 0 6 9 ] 0^1:^2^^ IT, IH4 (7>«^{C^ 

50 v^TtB*/<V7rEltt4S:RttTir^ftv^»-&, i"ft^fe 
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* p ytm^ms commit Lxmm^2 a<d&& 

y ^ 4 4 jSct n ^ ^ fflr-9-ift 5 OffiKlsJg&^-ffijSria 

By*JH«#9 i*iUEigB2 aka***i, seek 

2A^MT'fc5^ By?»tt5*0ByD ^5 

(120, 12 1t^W ^bft5iK#ft2 
iS?t2^^7 V-^An v>-/^4 4<Ott};fr£ 

*-tn**nA**T5AND (8&aao 0&122, 12 

3, , 12 4&J;U<OR (»3lfp) [e]&12 5*> 

10 0 7 0 ] £fz* ^^i7^7V/ADy.y^44 
14, @6(D7>^u ^ 4 4 oijSl:^f y/^-^|Hl 
E&126, 1 2 7*5j;{>*AND[HlEgl 2 8 (Hf^Lft^ 

<7>H 7 LS I <DV-ty b&mat, ±X<Dy\) 

^7P^9 7teV±y h^^TfSSit r 0 j {^»^ 
C(7>tt^r*li^H^3 0ANDIsJKl 2 2IC 
A^ftS-f y/<-#@j»l 2 6 <7>tH^3^^3SfiS r l j 

^^18 12 1 OUJ^^ANDIalK 1 2 2 (CJ: »9 SJR 

yfiLy — bi4\ ^p^^^^fzL — 

^tt{f#8 3I41&3HS r 0j £fc >9', 7 11^7D7^ 

[oo7i] mzf-t ;>^7^:o-n^|A 
fctt, ^Dy^7*a-ftimtt83ii»ni rij £ 

*<oj|g*, %m<oy d y-fyn 7 izt&mm r i j 

J^R^SiX, ^S(^51iR(H]g§3(DAND(B]SSl 2 3(CA 
*5*iSANDIhI»1 28<Offl*dSHaflt Ti j tfr 
«9, -Y>/< — 2 O^^ANDSKl 2 3M 
J^iijR^iV ORil8l2 5?rIor^D^^ft#i 

£14, fHJx£cr>i' y/<-^{£]^ l 2 1 £>ffl*tf«iR£;hfc 
[0 0 7 2 ] £Jl±^»ffS:l»9igLTiB#Hi:0Ka* 

£<> EU;<&,fc J^IJlfcojgtUcfcixtf, ^p^** 
:*-&ffilsl&5 3ICJ; "9 , ESS:/ n * 4 8, 5 1 rtic 
m-ytzy-^ Vm<?>7 V y?y p y74 6, 4 9CAA^ 
it£^ p y 4 7 , 5 0 fflO* * i<-£fcti{ U ^ 

O^ffi Lfc? p * *fS#fif|o;**:*~tcjSCT* p y? 
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^p yi?\t*r&fot>z>* 4 ^^y^y-zmm-t&zt 

#T-#5 0 tot, tt*^J: 5l-lsIK«jE/Sttf^S:fT 

* y ft (nmw.n,^ m iz ± 5 mm&& <d& \t * m 

[0 0 7 3 ] 4*5, *HJfeOJg1tT-«, 7y y^yay 
74 6£7V ^7d ^4 9ffl»y- h&frS-ffcBE 

4i\> tit, ^-^^^©^4 5^-r-##SrHlK5 
2, y>?J*u i?y? 4 4i4*^ftC0^BT-^J^Lfct) 

[0074] 18 3 <nmn<DM1&<n¥m& 

**fitlslttl, H?g2, ilKtHJ^3, ^^7 7 

ffifc«a*»9, 9 p ^^lf^^5C0fgft[B]^ (3i^[H]£S 
2A, I±1^/<^7tIh]^4) I4, 7^An^^23 

^tl5o 

[0 0 7 5 ] J^T, SM!?ffi[HlSS3 4(CO^Tf$L<ia 
Ki"So ilittffffilElS 3 4 14 % 7-^^401824, 7 
y^7D7^25, 7^^7n^30, 
^^^2 6 , fe«i5R J F-2 7, §t^2 8*5^^-^ 

I9l:*t 6 f-^^4[Hl^2 4ilTll MAIJB9 
(C^fJ: ?C7'J ^7n^2 5COtt}^?4r^ 

y^fZ 5C? #7'J^7D ^2 

^28 Srjss^afe^fctn-eno^ v^-^^-^-^i 

0 2, 1 0 5, 1 0 8 £iii&-f 
40 2 6 0SeBiffi* % t&tii^^2 7(OSfetfS, §1^^-2 8 

iX(7)7 y ^7o ^/^3 OiCgJig-rS* 
/Wfx-yi 0 2, 1 0 5, 1 0 8 i7i)7^7a 
y725£7Vy?7uyy30 t T* 1 *^fl/^ 
«i*-r^ 0 #7 'J ^7 p 7d 0 t> ^ p ^ ^ 3 5JC[r] 

^x-yioz, 105, i o 8 SriiigiLr^7 y y 

^7^/3 o^^csjiti-sw^s-rsajiEftHi*^ p 

3 ^/ub^KJ: "9 t/J^Wixtf, 7'Jy7'7 

50 p ^3 0 tt 1 t^micy y i/77D^25C7 
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tf, 7 y ^7d 3 oiti-y-J t^Mlcy y y?y 

x~^fi?#f[HJ&g3 3l:i !3x-*#jEL< 7 U 
p^^30C7 j/f-C*fcA»if 5*»Sr*Jff-f5. 
*£JE<D#ttri4, f-^«(HlK3 3^irij:, 

0 3, 1 0 6, 1 0 9 S:ffl^T«^LT^6 a 
[0 0 7 6 ] g*£|?«[H]&3 4 MI4, (Waoaitt/^^^ 

VI 0 2, 1 0 5, 1 0 8(4-1' ^^-^(DUad^Ji-e 

7'j^7P5/7 p 25, 3 0fflcOiIffiB#BBa*S&£*:#> 

[0077] Kirtf - ^ SPICE 

RIH#£ffl ^fc0B'< 7*-?b ^n<r)f^ J * t <d& 

3 4 OiSffiffiSrS3Si8iSEtti IT, *ixrcRfHia*fe*> 
Tfuta-^T* a 2/^flr#M5 0>*|tilalR«rfMffl-r& 

WfifHl£§3 4 co-f v/n'-^?-*- vcoii®ffl(Z) - txfo 

I434£LT^ d y$ 3 5«tY^/Hi-^*>5„ 
[ 0 0 7 8 ] o^M, iUttWffilaItt3 4tJ:6^D2/^ 

8t-li^ n ^<t#*&5<Z>K»lHlK£ IT, 2 
SB 2 a jo j: y 7 r ®K 4 (O 5 *>— *-f o*R 

[0 0 7 9] ni<nm&t LT, 0 8<fc*jfttC*3^TiI 
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7^n^7? 2 3 &£U^ n y ^ft#jS5 0SB»H| 
8o-«*B9t*t. cl<d#JT-I4, i§&fFffi[n]&&3 4 
<7>*co££ office J; 9 Ul*/<^77lHlK4 Sr»Jt»LT 
£9, EXNOR^1 0 3, 1 0 6, 109<£>fci};frT- 
Sg3^7-h/<$/774 a, 4b, 4 c Sr»Jftl LTt^ 

70 ta*/^7risi»4ota*-e*)5^ d ytm^ffc s\*m 

? 3 5 14? p y ^B«*ij«(HlKi^b^*nTt^ 

[0 0 8 0] LS lR§H$la4, -fV^-^f-x — VI 

0 5 ^gtfSi^^^^ p y £ 3 5Wt>fM/ftHl;- 

-^f^-vio 2j4-< v^-^^— vi osin 

-20 10 8 !4i£iC^ V>^— — V 1 0 5 X *) fe-fy/<- 

^ 5 2fr>/^\ rcoj: 5*#tiat?l4. exnori^ 

1 0 3l4f^^ffi r i j £atffU EXNOR^106 
^EXNOR^IO 9l4S&3lfi6 r 0 J £tb*1-£. t£ 
oT. 3^7-h/^774 a^WV<!:)i!), 3^ 
r—V^yyy A b t 2>*t— Y'<yyy 4 c te^yic 
4ot^5, gH, li^<^77T^n^MffS5 

[0081] :ol s i tmj&£txtL&, m 

1 0 5*^tfillt^^OiiJttt 
? p jx^ 3 5Wt>f ^yup#p^ j; kj < 45:il:4 

5. ^CO0#(C|4E XNORlf 1 0 3 t E XNORl^ 
10 6^11 Tlj Srffl^L. EXNOR|iFl09 

r4ac u 3^7-|^^7r4 bjS^d-^ittO , 3^r 
-h^y77 4 cl^7l;45 0 tOfcft. 2m<T>y<y 
7r*C^o y j5rflr^||5*B«ii-SCi:^ftt), ^^7 
r ^ 1 (@^*^ «t 9 t> S5iS{c ^ p ^ * 5 $r|g®^ 

oT^ p y ^mm^m^LX 0 t-fZ><DZ. ?ay?s< 
yy7*mt-fZ>Z.t^X*)mmx-$fzZt\z.tj:Z >0 
[0 0 8 2 ] -og\Z%S2<nm&t LT, H8 0«fiS»C*5 
^Tffl*/< y7r H1K4 SrRWTir^ftt^-fr, 
9 * y ? \%%U<o <r>m%m$kt LtgS§K2AOM 
R«*fc»-&Jco^TttK+5. ^o»*ro*JttlMBlHlB 
34 (09 i^Cffi^t) , y^y^P isytr 2 3*5^^ 

o^JT-14, ^ p j/*igfs-g-4j«lsl»id^tb*$ixfc^ 
^ py^J®fS^9 l^XttEIB2 Aia^^, a^(H]S& 
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ya^CS^ntt^o 31^0^2 Ate. 
WWBB (1 3 0, 1 3 1, 1 3 2 Sr^tr) J&>fc>fc 

2 3<7>aj*£&^ft^;h,A;*J-r5AND (ttaa) lalK 
1 3 8-1 4 l&itfOR (IkSft) lalKl 4 2*»fcfe 

[0 0 8 3] :o01OO7>^Anv>^^23 
tt, W V^-^IhIK1 3 3, 1 3 5, l3 7*5j;tfAN 
D0S&1 3 4, 1 3 6 *IT^5 D ^CD01O 

iiar?ffi[93K 3 4*M WWfi-yi 0 2, 10 

5, i o 8^)^y/<-^o^iiLT^< 

0 . EXNORlflO 3tttt3lffl r 1 j SrfflJiU E 
XNORS^l 06^: EXNOR^l 0 9 tef&Sffi 

r 0 J $:ffi^-r^o ^<Dt^, AND0^13 9l:AA 

^6and@s§i3 4^a*3»»att r i j ttt*>* 

*f WWBIISl 3 1 *>HJ;fc**ANDIs]Kl 3 9(CJ:«9 
3i|R£*U ORlsIKl 4 2«:Sor^n j/^fg#j|5^ 

[0084] nOLS I tfjSHSStlfcft, H 

fc, >f V/< — — >-l 0 5 ££tf8&/°^cD3§&t) 
* p 3 5 0f^?/^Bi 9 t>;*c# < 45Cii:ft 

5 D C£>B${£liE XNORlfl 0 3 t E XNOR^t 

1 0 6 ^SS3lffl r i j Srta*L, EXNOR^109 

ttl&aft r o j £ffi;£-f£o r<7>££, and(eJ&i4 

OfCA^^iX^ANDfHJ^l 3 6<DWjj&ffimm r U 
t*!?, 3 O^fcB^ANDE&l 4 

OfcJ: OR@Bi 4 2Sriior^Dy^« 

py^is, mftoj ig» i 3 i coffl*#aiR£ 
*ifc£#0>*p5>*J:9 tilffis&i/hS < iori^fc 

1 3 8I^A^^^^^ >v<-*@j8g 1 3 3 CD fcb;fr#i&3i 

fifi T i j £ 19 % — 132 

glRl 3 8 \C£ VmtR^tl. ORlslS&l 4 2 £ii^T^ 

[0085] vjh<D& o\^mm(Dmm\z.xti\t. mm 

ttlsIK (i§*£0&2A, ffi*/<^7rHJSS4) £$l£p-T 
5J:5tCLfcC:^:(Cj;«9, * p y ? it %&&t>Z>*<< S 
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[0 0 8 6] 4*5, *5IW<7>^ p y^ilJttSrlHfi^Ifli 
SlOJf&Sj[s]&&£/N- K-** p{fcLT«ftWL S I r-*ii 

fs^«coseais] s&s:* x-r 5 & < 4 5 fc 

[0 0 8 7 ] KM- S^tffcm^Tfc, 
^p y^fS*Ki«>WttIllKS:nHEfcLTas< rtfcj: 

»jEST#a»-&fc4>5. cniiLs i assies 

[0 0 8 8 ] TOaT, ilBUJS^ffi^tt, 
[0 0 8 9 ] 

t5:^^T^6c lot, t^^coi: 5^1n]S§f^iE/W 
K^tf i f5iS&*^<c< 45 . H»MIB/I**r;ttItcH« 

[0090] it, t*Js*«)*-?-«ttotfe>o#^-/ 

[Hi] MPJ^Ii oXtt^tt^^V^ilffiilKo 
[112] ttS^fi ^H»<D^*(0*ii>*ftai5i»jc 

[0 3] #5&!f!<7>mi oniiKD^tt^^ai^iiaiaBsic 

Ho 

[04] fc&w<Dm2<Dmm<DBn<n*mft^f$®&<?> 

50 [0 5] **WiDm2iO||lS^ffiO*i»ft*aiiI«St 
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